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Albuminuria Downregulates NKCC2 via Stimulation of COX-2/mPGES-1/
PGE2 Cascade
Z. J. Jia, Y. B. Zhuang, G. X. Ding, S. M. Huang, A. H. Zhang
Nanjing Children’s Hospital, Nanjing Medical University, Nanjing, China
Impaired response to loop diuretics is a common phenomenon in nephrotic
syndrome patients. However, the pathogenic mechanisms remain elusive.
Here we hypothesize that albuminuria itself may act as a key intrarenal
factor leading to the dysregulation and dysfunction of NKCC2, as well as the
subsequent resistance to loop diuretics. Employing an albumin overload
mouse model (i.p injection of albumin for 12 days), we discovered that
albuminuria downregulated NKCC2 expression by 80% in murine kidney, as
determined by Western blotting, qRT-PCR and immunohistochemistry (IHC).
Meanwhile, the COX-2 and mPGES-1 were strikingly elevated by 2.1 fold and
3.5 fold, respectively, as determined by Western blotting and qRT-PCR. By
IHC, stimulation of COX-2 and mPGES-1 were localized in the thick ascending
limb (NKCC2 positive tubules). Accordingly, the urinary PGE2 excretion was
significantly enhanced by 82% following albumin overload. Interestingly,
inhibition of COX-2 via a specific COX-2 inhibitor in albumin overload mice
entirely reversed NKCC2 downregulation in line with the blockade of urinary
PGE2 increment. In addition, mice with albumin overload displayed a
remarkable resistance to loop diuretic furosemide (NKCC2 inhibitor), which
was completely reversed by COX-2 inhibition. Next, we examined NKCC2
(target of loop diuretics) expression in proteinuric patient kidneys via IHC
and found a significant NKCC2 downregulation which is negatively correlated
with proteinuria severity. Meanwhile, mPGES-1 was strikingly elevated in
TAL in parallel with a remarkable increment of urinary PGE2, and both
mPGES-1 and urinary PGE2 showed a positive correlation with proteinuria
severity. In summary, these novel findings highly suggest that albuminuria
plays an important role in mediating the downregulation and dysfunction of
NKCC2 via a stimulation of COX-2/mPGES-1/PGE2 cascade.http://dx.doi.org/10.1016/j.hkjn.2015.09.1270318
NLRP3 Inflammasome Activation Confers Resistance to Loop Diuretics in
Proteinuric Kidney Disease
Wei Gong, Yibo Zhuang, Guixia Ding, Songming Huang, Zhanjun Jia,
Aihua Zhang
Nanjing Children’s Hospital, Nanjing Medical University, Nanjing, China
Objective: The resistance to loop diuretics is a known phenomenon in the
patients with nephrotic syndrome lacking clearly pathogenic mechanisms.
In the present study, we found a significant NKCC2 (target of loop diuretics)
downregulation in the kidney from proteinuric patients which was negatively
correlated with proteinuria severity. Also in NKCC2 positive tubules (thick
ascending limb, TAL), NLRP3 inflammasome was strikingly elevated and
showed a positive correlation with proteinuria severity. We aimed to vali-
date the hypothesis that proteinuria may suppress NKCC2 expression via a
NLRP3 inflammasome-mediated mechanism.
Methods: In vitro, primary renal tubular cells were cultured with albumin
and NKCC2 was tested. For in vivo studies, NLRP3 WT and KO mice were sub-
jected to albumin overload for 12 days via i.p injection. NKCC2 and NLRP3
inflammasome including caspase-1, IL-1b and IL-18 in TAL were determined
by western blotting, qRT-PCR and IHC.
Results: In primary cultures of renal tubular cells, albumin markedly
reduced NKCC2, indicating a direct effect of albumin on NKCC2 dysregula-
tion. Albumin overload in WT mice resulted in a robust reduction of NKCC2
by 80% in accord with a specific induction of NLRP3 in TAL. Meanwhile, the
downstream components of NLRP3 inflammasome including caspase-1, IL-
1b and IL-18 were remarkably activated. Importantly, such a reduction of
NKCC2 was entirely abolished in NLRP3 KO mice. In addition, WT mice
with albumin overload displayed a remarkable resistance to loop diuretic
furosemide (NKCC2 inhibitor), which was completely reversed by NLRP3
inflammasome invalidation.
Conclusion: These novel findings demonstrated that albuminuria-stimulated
NLRP3 inflammasome is highly responsible for the impaired response to loop
diuretics via suppressing NKCC2 expression in proteinuric kidney diseases.This may also offer novel and effective therapeutic targets for dealing
with the resistance to loop diuretics in proteinuric patients.http://dx.doi.org/10.1016/j.hkjn.2015.09.1280321
Role of NLRP3 Inflammasome in Angiotensin II-induced Podocyte Injury
Wei Gong, Yibo Zhuang, Guixia Ding, Songming Huang, Zhanjun Jia,
Aihua Zhang
Nanjing Children’s Hospital, Nanjing Medical University, Nanjing, China
Objective: Angiotensin II (Ang II), which is the main effector molecule of
renin-angiotensin system, can activate the inflammatory and fibrosis
pathway to accelerate kidney damage. NLRP3 inflammasome plays an impor-
tant role in the development of verious inflammatory diseases. Our study
was to investigate the role of NLRP3 inflammasome in Ang II-induced podo-
cyte injury and its mechanism.
Methods: In vivo, the Ang II overload model was built via subcutaneously
embedded Ang-II micro-pump in WT and NLRP3-/- mice. For in vitro studies,
mice podocytes were transfected with siRNA for NLRP3 (siNLRP3) and then
were stimulated by Ang II.
Rusults: Ang II could induce the mitochondrial dysfunction and podocyte
injury both in vitro and in vivo. NLRP3 inflammasome was also activated
by Ang II. siNLRP3 used in podocyte improved the mitochondrial dysfunc-
tion evidenced from the increased ATP production, MMP and the mtDNA
copy numbers, and the podocyte injury was also inhibited with the phe-
nomenon of podocyte apoptosis reducing and the nephrin and podocin
increasing. Besides, compared with Ang II overload WT mice, knockout
of NLRP3 ameliorated the renal injury with the reduction of urinary protein
and podocyte apoptosis and the mitigation of glomerular capillary lumen
expansion.
Conclusion: NLRP3 inflammasome mediated Ang II-induced podocyte injury
and accelerated mitochondrial dysfunction. Mitochondrial dysfunction may
mediate the podocyte injury through NLRP3 inflammasome activation.http://dx.doi.org/10.1016/j.hkjn.2015.09.1290328
MiR-214 Expression in Kidney Tissue of CKD Patients and Its Relationship
with Proteinuria
M. Bai 1,2, A. H. Zhang 1,2
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2Nanjing Medical University Institute of Pediatrics, Nanjing, China
Objective: To observe the expression of miR-214 in CKD children with
proteinuria.
Methods: A total of 15 subjects (age range: 2e14 years old) were selected.
Pathological patterns respectively: 9 cases with Henoch-Sch neiln purpura
nepritis, 3 cases with lupus nephritis, 2 cases with minimal change disease
and 1 case with IgM nephropathy. The samples were divided into the
following categories according to the severity of proteinuria: mild protein-
uria (<1.0 g/24 h), moderate proteinuria (1.0e3.0 g/24 h), and severe pro-
teinuria (>3.0 g/24 h). The normal renal tissues were got from patients
without proteinuria, who needed partial nephrectomy for benign renal tu-
mor. Fluorescence in situ hybridization (FISH) was used to detect miR-214
expression in kidney tissues and then its correlation with proteinuria was
analyzed.
Results: FISH showed miR-214 expression in renal biopsy tissue of CKD chil-
dren significantly increased compared with normal kidney tissue, and chil-
dren with severe proteinuria had strongest staining. miR-214 mainly
expressed in proximal tubular epithelial cells (PTCs), but barely expressed
in glomerular. The integrated optical density (IOD) statistics showed that
with the severity of proteinuria, miR-214 expression gradually increased.
The regression analysis of urine protein and miR-214 IOD value indicated
that tubular miR-214 expression positively related with 24-hour proteinuria
(r2Z 0.851, P < 0.001).
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and miR-214 expression was positively correlated with the severity of pro-
teinuria. It suggested that miR-214 in kidney is associated with tubular injury
during proteinuria.http://dx.doi.org/10.1016/j.hkjn.2015.09.1300329
Reactive Oxygen Species-initiated Autophagy Opposes Aldosterone-
induced Podocyte Injury
M. Bai 1,2, R. C. Che 1, A. H. Zhang 1,2
1Nanjing Children’s Hospital, Nanjing, China
2Nanjing Medical University Institute of Pediatrics, Nanjing, China
Objective: To investigate the role of autophagy in Aldo-induced podocyte
damage and the underlying mechanism.
Methods: Mouse podocytes were treated with Aldo or H2O2 in the presence
or absence of 3-methyladenine (3-MA) and NAC. Cell apoptosis was investi-
gated by detecting Annexin V conjugates, apoptotic bodies, caspase-3 activ-
ity, and the alteration of podocyte protein nephrin. Autophagy was
evaluated by measuring the expressions of LC3, p62, beclin-1 and Atg5 and
evaluating the extent of autophagic flux using ad-mRFP-GFP staining.
Results: Aldo (107 mol/L) induced podocyte apoptosis, autophagy and
downregulation of nephrin protein in a time-dependent manner. After 24
hours of Aldo treatment, the apoptosis rate was increased significantly
(P < 0.05) as compared with control group. After 48 hours of stimulation,
the apoptosis rate was further increased by 41.8%. Nephrin protein expres-
sion was significantly decreased (P < 0.05) with Aldo for 24 hours. Typical
autophagosomes appeared in podocytes 24 hours after aldosterone treat-
ment. Transmission electron microscopy and Ad-mRFP-GFP-LC3 showed
that Aldo induced the formation of autophagosome bodies. Moreover, west-
ern blot analysis demonstrated that the autophagy marker protein LC3-I
(18 kDa) was converted to LC3-II (16 kDa), p62 was decreased and Atg5
was increased in a time-dependent manner after cells were treated with
Aldo. Aldo-induced apoptosis was further promoted by the inhibition of
autophagy via 3-MA and Atg5 siRNA pretreatment. Moreover, Aldo time-
dependently increased ROS generation, and H2O2 (10
4 mol/L) application
remarkably elevated podocyte autophagy. After treatment with NAC, the
autophagy induced by Aldo or H2O2 was markedly attenuated, suggesting a
key role of ROS in mediating the autophagy formation in podocytes. Inhibi-
tion of ROS also could lessen Aldo-induced podocyte injury.
Conclusion: ROS-triggered autophagy played a protective role against Aldo-
induced podocyte injury, and targeting autophagy in podocytes may repre-
sent a new therapeutic strategy for the treatment of podocytopathy.http://dx.doi.org/10.1016/j.hkjn.2015.09.131
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Peroxisome Proliferator-activated Receptor-gamma Agonists Inhibit
TGF-b1-induced Epithelial-Mesenchymal Transition in Renal Proximal
Tubular Epithelial Cells
Min Zhao 1,2, Mi Bai 1,2, Aihua Zhang 1,2
1Institute of Pediatrics, Nanjing Medical University, Nanjing, China
2Nanjing Children’s Hospital, Nanjing, China
Background: Emerging evidence suggested epithelial-mesenchymal transi-
tion (EMT) plays an essential role in the pathogenesis of renal tubulointersti-
tial fibrosis (TIF) which is the common pathway of end-stage renal failure
(ESRF). TGF-b1-induced EMT is a key contributor to fibrotic scar in diabetic
nephropathy by statistical analysis. Therefore, inhibition of EMT can be an
important therapeutic strategy to inhibit kidney fibrosis. Studies suggest
that peroxisome proliferator-activated receptor g (PPAR-g) agonists protect
kidney frbrosis in vivo and vitro which promote us to explore the effect on
TGF-b1-induced EMT.
Methods: Treatment with 10 ng/ml TGF-b1 for 3 days induced EMT. PPAR-g
agonists (Refine Gundam Zeta and 15-deoxyprostaglandin J2) or inhibitor
T007 were used to treat culture cells before the treatment of TGF-b1.
Changes in morphology were observed, expression of E-cadherin, snail anda-smooth muscle actin (a-SMA) were analyzed by western blot and real-
time PCR. We also used PPAR-g plasmid to transfect HK-2 cells.
Results: We firstly found that TGF-b1 lessened PPAR-g expression and activ-
ity in dose and time dependently manner, and activation of PPAR-g by RGZ
and 15d-PGJ2 prevents TGF-b-induced loss of E-cadherin expression and in-
hibits the induction of a-SMA and snail1, two typical marks involved in EMT.
Moreover, pretreated with antioxidant N-acetyl-L-cysteine, mitochondrial
respiratory chain complex I inhibitor rotenone (Rot) and NADPH oxidase in-
hibitor apocynin suggested that ROS mediated the inhibition of TGF-b1 on
PPAR-g expression and activity, and PPAR-g agonists blocked TGF-b1-
induced ROS production.
Conclusion: Based on these findings, we confirmed that activation of PPAR-g
by RGZ and 15d-PGJ2 or overexpression of PPAR-g protected TGF-b-induced
EMT via inhibition of ROS production suggesting that PPAR-g agonist might be
a new therapeutic target against kidney fibrosis.http://dx.doi.org/10.1016/j.hkjn.2015.09.132
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Presence of Vitamin D Receptor and Change of the Main Signaling
Pathway in 1,25-Dihydroxyvitamin D3 Cultured Human Glomerular
Mesangial Cells
Jie Gu, Xiaoping Yang
Shihezi University, China
Objective: To investigate the presence of vitamin D receptor (VDR) and the
change of the main signaling pathway in 1,25-dihydroxyvitamin D3 (1,25(OH)
2D3) cultured human glomerular mesangial cells (HMC).
Methods: HMC cultured in vitro were randomly divided into two groups:
normal control group; 1,25(OH)2D3 (10e8 mol/L) group. VDR expression
was detected by real-time fluorescence quota PCR analysis, western-blot
and three parallel sets of monochromatic fluorescent cRNA micro-array. Be-
sides, the micro-array different genes chose by the 1.5-fold change stan-
dard, were analyzed by GO function classification, KEGG analysis and
pathway enrichment analysis.
Results: The expression of VDR in each group was not seen in the cellular
level. A small amount of VDR genes were detected in the cRNA micro-array
results. Micro-array data analysis indicated and confirmed that PI3K/AKT/
mTOR signaling pathway was inhibited and RAS pathway was activated.
Conclusion: Firstly, there has VDR in the HMC. The different results of the
cellular level may be caused by such two reasons: the amount of the VDR
in the HMC is very low or the RAS pathway inhibited the expression of the
VDR. Secondly, when 1,25(OH)2D3 cultured HMC, PI3K/AKT/mTOR signaling
pathway was inhibited and the RAS signaling pathway was activated.http://dx.doi.org/10.1016/j.hkjn.2015.09.133
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Targeted Deletion of Numb from Proximal Tubules Attenuates
Interstitial Fibrosis by Mitigating G2/M Arrest
Fengxin Zhu, Jing Nie, Jiao Wan, Ze Liu, Hao Li, Jianwei Tian, Zhanmei Zhou
Nanfang Hospital, Guangzhou, Guangdong, China
Objective: Progressive tubulointerstitial fibrosis (TIF) is the final common
pathway leading to end stage renal disease. Tubular epithelial cells (TECs)
have a crucial role in the pathogenesis of TIF. The goal of the present study
was to examine the physiologic and pathologic role of Numb in kidney.
Methods: We examined the expression and distribution of Numb in normal
adult mouse kidney as well as in mouse model of renal fibrosis induced by
unilateral ureteral obstruction (UUO). To explore Numb’s role in renal
fibrosis, we generated a conditional knockout mouse model in which Numb
is selectively ablated from proximal tubules (PEPCK-Numb-KO). To confirm
the role of Numb in regulating cell cycle, Numb was overexpressed in
NRK52E cells by infecting with a Numb adenovirus (Ad-Numb) and endoge-
nous Numb was knocked down by siRNA in HK-2 cells before aristolochic
acid (AA) treatment. To examine the role of p53 in Numb-induced G2/M ar-
rest, Ad-Numb infected HK-2 cells were incubated with pifithrin-a, a p53
inhibitor.
